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ABSTRACTED-PUB-NO: EP 474275A 
BASIC-ABSTRACT: 

The tester uses multiple pin slice method. Each is associated with a separate 
pin for producing a sequence of test signals to the pin. A memory stores the 
sequence and is programmable for the sequence independently from other 
memories 

for other pins. The multiple pin slice may be programmed in parallel. Each 
pin slice includes multiple parts. 

Programming in parallel includes programming one part of a group of the pin 
slice independently to a second, that is a different overlapping group of the 
pin slice. 

USE - Automatic test system for testing multiple pin electronic components. 

ABSTRACTED-PUB-NO: EP 474275B 

EQUIVALENT-ABSTRACTS: 

A tester for multiple pin integrated circuits, comprising a plurality of pin 
slice circuits, each coupled to a separate pin connector, each pin slice 



circuit including (1 ) a local memory (20) having a plurality of addresses, for 
storing a string of data to be applied to said pin connector, (2) event 
sequencing means, coupled to an output of said local memory, for providing 
.timingcontrol of said data and inclu ding a N sequencer memory (24) for storing a 
^plurality bf timing^riferia, (3) driver means (26), coupled between said event 
sequencing means and said pin connector, for driving signals to said pin 
connector, (4) levels generator means (62), coupled to said driver means, for 
providing appropriate voltage and current levels to said driver means for said 
data and including a voltage memory for storing voltage and current levels, and 
(5) a participate memory (58, 64) for storing an indication that said pin slice 
circuit belongs to a combination of said pin slice circuits to be programmed 
with identical data, having an output coupled to an enabling input of said pin 
slice circuit; such that separate patterns can be written into said local 
memori^(^),„s_e_qu^ memories (62) for 

independent groupings ofj>aidj3i n s I i ce ^i rcu its .-^3 



US 5225772A 

A number of "pin slice" circuits, are each associated with a separate pin of 
the device under test (DUT). Each pin slice circuit contains its own memory 
and registers and circuitry for generating the necessary test signals. Test 
data is loaded into the individual pin slice circuits in a vertical word 
fashion, such that all of the bits of the vertical word correspond to the 
individual pin, allowing the characteristics of an individual pin test sequence 
to be varied independently of the other pins. 

A participate memory is used to select different groupings of the pin slice 
circuits which are to be programmed in parallel when a group of pins are to 
receive the same test signals. Separate enable signals to the various stages 
of the pin slice circuits allow different aspects of the test pattern to be 
also varied independently. 

US 5461 31 OA 

A tester for a multiple pin integrated circuit comprising: 

a plurality of pin slice means, each associated with a separate pin, for 
providing a sequence of test signals to said pin, each of said pin slice means 
including a first pin slice circuit portion with local memory, an event 
sequencer, and sequencer memory for storing said sequence, said first pin slice 
circuit portion being programmable with said sequence independently from the 
first pin slice circuit portions for other pins, and a second pin slice circuit 
portion providing an interface between said event sequencer and said pin, said 
second pin slice circuit portion having at least one programmable storage 



element for storing a level associated with said pin; and 

means for programming in parallel a first group of said first pin slice circuit 
portions with the same sequence and a second group of said second pin slice 
circuit portions with the same level, said means for programming in parallel 
including means for selecting said first and second groups independently of one 
another so as to allow parallel programming slice means independently of 
different overlapping first and second groups. 

CHOSEN-DRAWING: Dwg.1/9 Dwg.1/9 Dwg.1/9 Dwg.1/9 

DERWENT-CLASS: R18 S01 U11 U21 

EPI-CODES: S01-G01A5; U11-F01C3; U11-F01D2B; U11-F01D3; U21-C03D; 



KWIC 



Patent Family Serial Number - PFPN (5): 
5461310 



Equivalent Abstract Text - ABEQ (1 ): 

A tester for multiple pin integrated circuits, comprising a plurality of pin 
slice circuits, each coupled to a separate pin connector, each pin slice 
circuit including (1) a local memory (20) having a plurality of addresses, for 
storing a string of data to be applied to said pin connector, (2) event 
sequencing means, coupled to an output of said local memory, for providing 
timing control of said data and including a sequencer memory (24) for storing a 
plurality of timing criteria, (3) driver means (26), coupled between said event 
sequencing means and said pin connector, for driving signals to said pin 
connector, (4) levels generator means (62), coupled to said driver means, for 
providing appropriate voltage and current levels to said driver means for said 
data and including a voltage memory for storing voltage and current levels, and 
(5) a participate memory (58, 64) for storing an indication that said pin slice 
circuit belongs to a combination of said pin slice circuits to be programmed 
with identical data, having an output coupled to an enabling input of said pin 
slice circuit; such that separate patterns can be written into said local 
memories (20), sequencer memories (24) and voltage memories (62) for 
independent groupings of said pin slice circuits. 
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© Automatic test equipment system using pin slice architecture. 



© A plurality of "pin slice" circuits, each asso- 
ciated with a separate pin of the device under test 
(DUT). Each pin slice circuit contains its own mem- 
ory and registers and circuitry for generating the 
necessary test signals. Test data is loaded into the 
individual pin slice circuits in a vertical word fashion, 
such that all of the bits of the vertical word cor- 
respond to the individual pin, allowing the char- 
acteristics of an individual pin test sequence to be 



varied independently of the other pins. A participate 
memory is used to select different groupings of the 
pin slice circuits which are to be programmed in 
parallel when a group of pins are to receive the 
same test signals. Separate enable signals to the 
various stages of the pin slice circuits allow different 
aspects of the test pattern to be also varied indepen- 
dently. 
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BACKGROUND OF THE INVENTION 

This invention relates to automatic test systems 
for testing multiple pin electronic components. 

In automatic test equipment for the testing of 
integrated circuits, pin electronics interface circuits 
are coupled to the pins or other nodes of an 
electronic device being tested. Through the pins, 
stimuli signals are supplied to the device under 
test, and output signals from the device under test 
are detected and measured. Usually, the stimuli 
signals represent logic states or analog voltages or 
currents which are desired to be impressed on the 
pins of the device under test as a parallel pattern, 
with the resulting output signals checked in parallel. 

Interface circuits of the test equipment function 
as an interface between the computer controlling 
the test system and the individual pins of the 
device under test. The interface circuits receive 
reference voltages and digital data from other cir- 
cuits in the test system, and then through drivers 
associated with each interface circuit switch these 
voltages or data onto desired input pins of the 
device under test under control of a program 
stored in the test system computer. Correspond- 
ingly, the interface circuits receive voltages or data 
from output pins of the device under test and 
supply that data to a comparator circuit which 
compares the signal received with the proper re- 
sponse stored in the program of the test system 
computer. 

Memories and registers are used to store the 
various information needed to provide a test pattern 
to multiple pins. For instance, the data itself to be 
provided to the pin is stored as well as the timing 
information for that data, i.e. f the pulse width and 
beginning and end of pulse times. Typically, a 
number of data words are stored in a memory or 
register with each bit of that word corresponding to 
a different pin. A large number of such words are 
required in order to generate a sophisticated test 
pattern. The bits for a particular pin will vary since 
different pins will have different functions, i.e., 
some pins will be input pins, others will be output 
pins, and others will be control pins, etc. If the 
pattern for an individual pin needs to be varied for 
some reason (such as for an upgraded version of 
an integrated circuit having different pin locations, 
different pin locations between a die and an encap- 
sulated chip, etc.) then the memory and registers 
need to be written over for the entire group of pins 
since each bit applied to the pin to be changed is 
but one bit of a word which applies to all of the 
pins. 

SUMMARY OF THE INVENTION 

The present invention provides a plurality of 



"pin slice" circuits, each associated with a separate 
pin of the device under test (DUT). Each pin slice 
circuit contains its own memory and registers and 
circuitry for generating the necessary test signals. 

5 Test data is loaded into the individual pin slice 
circuits in a vertical word fashion, such that all of 
the bits of the vertical word correspond to the 
individual pin, allowing the characteristics of an 
individual pin test sequence to be varied indepen- 

70 dently of the other pins. A participate memory is 
used to select different groupings of the pin slice 
circuits which are to be programmed in parallel 
when a group of pins are to receive the same test 
signals. Separate enable signals to the various 

75 stages of the pin slice circuits allow different as- 
pects of the 

test pattern to be also varied independently. 
For example, a grouping of a dozen I/O pins may 
be given the same test data pattern, but half of the 

20 pins may be TTL input while the other half are ECL 
inputs. Thus, one grouping from the participate 
memory is used to program the data pattern in 
parallel to the dozen inputs, while two separate 
groupings are used to program the voltage levels 

25 for digital zeros and ones separately for the TTL 
inputs and the ECL inputs. 

In one embodiment, each pin slice circuit con- 
tains a local memory for storing the data pattern to 
be applied to the pin. The local memory is one 

30 RAM with a large number of addresses to provide 
the vertical word with one bit at each address. The 
output of local memory for each pin slice circuit is 
coupled to a FIFO register in order to provide 
smooth timing output since the local memory RAM 

35 must be periodically refreshed, which may interfere 
with the timing of the test pattern. The structure of 
the local data stream smoothing is described in 
detail in copending application serial number 
410.767 filed September 21, 1989. 

40 The output of the FIFO is applied to a se- 
quencer circuit which provides the timing (i.e., loca- 
tion of pulse edges) for the test pattern. A se- 
quencer memory stores various possible edge po- 
sitions for the timing. The output of the sequencer 

45 is coupled to pin electronics which provide the 
actual voltage levels and currents appropriate for 
the particular pin. Again, memory is provided to 
store different possible voltage or current levels 
which can be selected. 

so The various memories of the pin slice circuit 
(local memory, sequencer memory and pin elec- 
tronics memory) can be written to in parallel for a 
group of pin slice circuits, or can be written to 
individually. The participate memory determines 

55 which groupings are to be used in parallel. 

A separate scrambler RAM is positioned in 
front of the sequence memory to essentially pro- 
vide an address translation to select a desired 
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timing criteria in the sequencer memory. This is 
used when different timing is required for different 
pins, and thus the scrambler RAMs are individually 
programmed so that a single address is provided 
to all the scrambler RAMs in parallel, each one 
may select a different timing criteria in its asso- 
ciated sequencer memory. 

The present invention provides several advan- 
tages. The pin slice circuitry is generic, so that it is 
identical for each pin, thus substantially reducing 
manufacturing costs. The structure allows the test 
pattern for individual pins to be varied without 
affecting a test pattern already programmed for the 
other pins. As a part of this, it allows the location of 
the pins to be varied. This is especially useful 
where a die is tested, and then is retested after 
being encapsulated in a plastic or ceramic con- 
tainer. The pin locations for the same functional pin 
may connect to different connectors of the test 
system in the two versions. The present invention 
allows adjustment of the pin values by rewriting 
only selected pins or by reloading the same pro- 
gram but varying the pin assignments through the 
participate memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of the tester of the 
present invention; 

Fig. 2 is a diagram illustrating the vertical word 
structure of the local memory of Fig. 1 ; 
Fig. 3a is a diagram of the prior art method of 
providing bits to the pin; 

Fig. 3b is a diagram of the method of the 

present invention for providing bits to the pins; 

Fig. 4 is a diagram illustrating the participate 

RAM organization of the present invention; 

Fig. 5 is a diagram of the participate RAM 

circuitry for one pin slice; 

Fig. 6 is a diagram of levels generator 62 of Fig. 

1; 

Fig. 7 is a diagram of test period generator 42 of 
Rg. 1; 

Fig. 8 is a diagram of VME to tester interface 16 
of Rg. 1; and 

Rg. 9 is a diagram of global sequencer 40 of 
Rg. 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Rg. 1 is a diagram of the tester according to 
the present invention showing the circuitry between 
a workstation or controller 12 running the test pro- 
gram and the device under test 14. The tester 
includes a global sequencer and a number of "pin 
slices". One pin slice is illustrated, with two more 
being shown in outline. Preferably, the system 



would have a large number of pin slices, one for 
each pin of the device under test. In one embodi- 
ment, 512 pin slices are used. 

The data from the test program is loaded from 

5 workstation 12 through a WME to tester interface 
(VT1) 16 to a 16 bit address/data bus 18. 
Address/data bus 18 is coupled to the global se- 
quencer and each of the pin slices. The data in- 
dicating what signals are to be applied to a particu- 

10 lar pin are stored in a set of local DRAMs 20. This 
data is passed through a data stream smoother 22, 
which could be a FIFO register. The data is passed 
to an event sequencer 24 which generates the 
necessary timing and provides the signal through a 

75 driver 26 to the device under test (DUT) 14. When 
outputs of the pin on DUT 14 are to be measured, 
they are provided through a comparator 28 which 
compares them to an expected result and passes 
this on through event sequencer 24 to a capture 

20 memory 30. 

The global sequencer provides clocks on lines 
32 to not only clock out the data from local mem- 
ory 20, but also to sequence event sequencer 24. 
In addition, addresses are provided on lines 34 to 

25 select the appropriate stored sequence in event 
sequencer 24. The clocking information is stored 
ahead of an actual test in global sequencer DRAM 
memory 36. During a test, this data is provided 
through a data stream smoother 38 as instructions 

30 to a global sequencer 40. Global sequencer 40 
controls the test period generator 42 which gen- 
erates the actual clock signals. 

At the same time, a separate DRAM memory 
44 stores address information which is provided 

35 through a data stream smoother 46 to address 
lines 34. 

Local memory DRAM 20 stores the data pat- 
tern to be applied to the pin it is associated with. 
The local memory is a set of several DRAMs with a 

40 large number of addresses providing a vertical 
word with one bit at each address. This vertical 
word structure is demonstrated in Rg. 2. 

Rg. 2 shows a local memory 50 with 512 
positions (0-511), each associated with one pin of 

45 DUT 14. Each of the 512 outputs, corresponding to 
a separate set of DRAM chips, is applied to a 
different pin through pin electronics blocks 52. For 
an individual pin, such as pin 1, if a data pattern 
word represented as N....M bits is to be applied to 

so the pin, it is loaded into the single set of DRAMs 
51 connected to pin 1 and indicated as column 1 in 
local memory 50 in Rg. 2. The N bit is at address 
zero in column 1, the next bit is at address 1 in 
column 1, etc., with the last bit M being at, i.e., 

55 address 31 in column 1. This is contrary to the 
standard architecture in which the word would be at 
address zero, with the N bit being at column zero 
and the M bit being at column 31, corresponding to 
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the 32nd DRAM chip. In such a normal configura- 
tion of data in memory, the 32 bits of a word are 
spread out across 32 DRAM chips, and are applied 
to 32 pins with a single bit stored in each chip. In 
the present invention, on the other hand, a single 
chip contains the entire word which contains 32 
bits which are applied sequentially to the pin. 

Rg. 3A illustrates the prior art method of pro- 
viding bits to the pins. Each pin has a memory 70 
associated with it. When words are loaded in the 
memories, they are loaded as 32 bit words across 
32 of the memories 70 as indicated, for example, 
by word zero which is shown by dotted lines 72. 
The bits of the word are indicated at the bottom of 
the figure as bits 0-31, spread across the memo- 
ries 70. 

In the present invention, on the other hand, as 
shown in Rg. 3B, a word zero, indicated by bracket 
74 is loaded entirely into a first memory 76 for pin 
0. The bits themselves are arranged vertically in 
this memory. Thus, in the present invention, all of 
the bits of each word correspond to a single pin. In 
the prior art shown in Rg. 3A, the bits of a word 
each correspond to a separate pin. In each ar- 
chitecture, each pin has 256K X 32 = 8M bits of 
local memory. The difference is the way in which 
the memory is organized and written into. 

Returning to Rg. 1, the output of DRAM 20 is 
applied to data stream smoother 22 which could be 
a RFO register. The data stream smoother is used 
to provide smooth timing outputs since the DRAM 
must be periodically refreshed, which may interfere 
with the timing of the test pattern. 

The output of data stream smoother 22 is ap- 
plied to event sequencer 24, which provides the 
timing (i.e., location of pulse edges) for the test 
pattern. The event sequencer includes memory for 
storing the various possible edge positions for the 
timing. The structure of the event sequencer 24 is 
shown in more detail in copending application 
Serial No. 07/577,986, filed September 5, 1990, 
entitled "Event Sequencer For Automatic Test 
Equipment", filed concurrently herewith and herein 
incorporated by reference. 

A unique participate RAM 58 is used to aid in 
the loading of patterns in DRAM 20. For example, 
there may be three different types of pins on the 
DUT which require three different types of signals. 
All of the local memories for each pin slice cannot 
be loaded in parallel, since they require three sepa- 
rate types of data. Loading the local memories 
individually, however, would require a large amount 
of time. This is solved by using participate RAM 
58, which is loaded first to indicate whether a 
particular pin slice is part of groups one, two or 
three. Thereafter, the data can simply be provided 
with an indication that it is for group one, and if this 
matches the group in participate RAM 58, the data 



is allowed to be loaded into DRAM 20. Thus, for 
example, if there are 20 pins in group one, they 
can all be loaded in parallel. Participate RAM 58 
can be loaded with a number of different groupings 

5 ahead of time. The participate RAM uses the same 
principle as the participate register shown in U.S. 
Patent No. 4,594,544. The modifications necessary 
to operate a RAM instead of a register are shown 
in Rg. 4, described below. 

70 An event sequencer start memory 60 is coup- 
led between address lines 34 and event sequencer 
24. This memory is used as a scrambler RAM to 
provide address translation to select a desired tim- 
ing criteria in the sequencer memory of event 

75 sequencer 24. The scrambler memory 60 allows 
the pre-programming of different combinations of 
timing for different pins. A single address provided 
to all of these scrambler RAMS 60 in parallel will 
then be able to select different timing criteria com- 

20 binations for each of the pin slices. 

Associated with driver 26 is a levels generator 
62 for generating the particular voltage and current 
levels to be applied to DOT 14. These levels may 
vary from pin to pin, and have to be loaded ahead 

25 of the actual test. Again, a participate RAM 64 is 
used to allow groupings of levels and thus simplify 
the programming operation. 

Capture memory 30 has one location which is 
used to indicate if there are any failures for a 

30 particular test pattern. H any failure is detected 
during a test pattern, that location is toggled. Thus, 
after the test, capture memory 30 would normally 
have to have all those locations read to indicate 
when there has been a failure. However, if the 

35 designated location has not been toggled, this 
means that every test has passed and there is no 
need to read the rest of capture memory 30. 

Rg. 4 is a diagram illustrating the participate 
RAM organization. A number of participate RAMs 

40 80(1), 80(2) and 80(N) are shown. Each of these 
participate RAMs is in circuitry corresponding to 
pins 1. 2 and N, respectively. These participate 
RAMs are used to determine whether particular test 
data for that pin is to be written into one of its 

45 memories 20A...Z(1), 20A...Z(2) and 20A...2(N). 
These memories correspond to DRAMs 20 of Rg. 
1. 

RAMs 80 are first written at a number of ad- 
dresses. Each address corresponds to a particular 

so grouping of pins. For example, address 2 would 
correspond to grouping 2 which may include all the 
data input pins of the DUT. Thus, participate RAMs 
80 corresponding to the data input pins would have 
a 1 put in at address 2, while the remaining partici- 

55 pate RAMs would have a 0 put in at address 2. 
Subsequently, when desiring to write data for group 
2 into the DRAMs 20, the group select signal is 
applied on a line 88 and the address for the de- 
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sired group is provided on address bus 90 to the 
participate RAMs. tf the participate RAM for that 
pin is a part of that group, it will have a 1 bit stored 
at the location, which will be output on an output 
line 92 to an AND gate 94. tf the group select is 
ON and the pin is a member of that group, the 
output of AND gate 94 will be passed through an 
OR gate 96 to an appropriate one of memory chips 
20. The particular memory chip 20 is chosen by a 
select signal on one of select signal lines 98. The 
enabled select line will allow the bit to pass through 
to an enable input 100 of the DRAM through an 
AND gate 102. Both reading and writing to the 
memory 20 is done in the same way. Note that the 
elements in the drawing corresponding to a particu- 
lar pin are labeled with that pin number in paren- 
theses. The additional letters for the circuitry in- 
dicates which row of DRAM in DRAMs 20 the 
circuitry is associated with. 

Rg. 5 shows the circuitry for the participate 
RAM 80 for one pin slice. Participate RAM 80 can 
not only indicate when its associated DRAM 20 is 
to be written to or read from as part of a group, but 
also whether other registers in the pin slice cir- 
cuitry, such as registers in the levels generator, 
etc., should be written to or read from. These other 
registers are illustrated by registers 110 and 112 in 
Rg. 5. Each of the registers and the DRAM 20 are 
connected to a data bus 114, with a read path 
being provided by buffer 116 and a write path by 
buffer 119. 

When writing to the participate RAM or indicat- 
ing a particular group, the data for that group is 
provided from the data bus through latches 118. 
After participate RAM 80 is written to, a group 
select signal can be provided through latches 118 
to the appropriate address in RAM 80 and also to 
the select input of a multiplexer 120. Multiplexer 
120 will then select the output of participate RAM 
80 to provide it to an enable input of a decoder 
122. Decoder 122 will decode a function which is 
subsequently provided through function latches 
124. The function will indicate which of the regis- 
ters 110, 112 or DRAM 20 should be written to, or 
may designate other registers throughout the par- 
ticular pin slice. This is done by signals which 
enable AND gates 126, 128 and 130 which have as 
their other input a clock signal on a line 132. 

K an individual pin is to be written to, this is 
indicated by data provided through resource 
latches 118 to a comparator 134. The other input 
136 of the comparator would have been previously 
programmed via a register to indicate the pin num- 
ber associated with this pin slice circuitry. If there 
is a match, an enable is provided through mul- 
tiplexer 120, with this input being selected by the 
absence of the group select signal on the select 
input. Please note that the lower level decoding 



circuitry for the group select to provide it to the 
multiplexer input and other lower level circuitry is 
not shown for the sake of understanding. Imple- 
mentation of such circuitry would be obvious to 

5 one who is skilled in the art. 

A decoder 138 receives two control signals SO 
and S1 and provides four decoded outputs. Output 
line 140 selects a write operation, output 142 a 
read operation, output 144 the provision of re- 

w source data and output 146 the provision of func- 
tion data. 

Rg. 6 is a more detailed diagram of the levels 
generator 62 of Rg. 1. Seven different output vol- 
tages are provided by seven amplifier circuits 150. 

rs Each circuit includes a capacitor for storing charge 
to maintain the voltage level. Of the seven voltage 
levels, two are used for the high and low input 
levels to be applied to a pin, two are used as the 
high and low comparison levels for output from a 

20 pin and three are used for providing a program- 
mable load. 

All of amplifier circuits 150 have their capaci- 
tors recharged through a digital to analog converter 
(DAC) 152. A multiplexer 154 connects the appro- 

25 priate one the amplifier to charge it at a particular 
point in time. The gain of DAC 152 is set with a 
DAC 156, while its offset is set with DAC 158. A 
memory 160 stores a correction value for DACs 
156 and 158, while a memory 162 stores the value 

30 for DAC 152. These memories receive their data 
input from the data bus 18. The sequencing is 
provided by sequencer 164 which runs off of a 
clock 166. 

Rg. 7 is a diagram of test period generator 42 

35 of Rg. 1. The address is on bus 34 is provided to 
an SRAM 170. The output of SRAM 170 is pro- 
vided to another memory 172 to provide a level of 
isolation for ease of programming. The output of 
memory 172 is provided as a data input to a 

40 counter 174, which is sequenced by a clock on a 
clock line 176 from an oscillator 178. When the 
output of counter 174 reaches a predetermined 
value stored in register 180, an output will be 
provided from a comparator 182. The output of 

45 comparator 182 is provided through a latch 184 to 
provide a time zero signal, indicating the start of a 
test event. This time zero signal will be periodically 
generated from counter 174. 

The global period offset, or period vernier, 

so which is referenced from the time zero is gen- 
erated by a latch 186 on period vernier lines 188. 
The original offset value is provided from memory 
172 on lines 173 through adder 190 to latch 186. 
The output 188 is fed back to an adder 190, where 

55 it is summed with the original bits from memory 
172 to produce sum and overflow values. The sum 
value is provided back to latch 186 to provide the 
next period vernier offset (after the next time zero 
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signal), while the overflow value is provided 
through a latch 192 to give an overflow output on a 
line 194 which is provided as an input to counter 
174. This adds a clock cycle increment to the 
counter when the amount of the offset equals a 
clock cycle. The timing generated by this circuit is 
discussed in more detail in copending application 
serial number 07/577,986, filed September 5. 1990 
entitled "Event Sequencer for Automatic Test 
Equipment". 

Fig. 8 is a diagram of VME to tester interface 
(VTI) 16 of Fig. 1 . On the left side of the figure are 
the address, data, and control signals from work 
station 12 of Fig. 1. On the right side are buses 18 
and 19 of Fig. 1. An internal address and data bus 
200 is used. A parallel bus transmitter and receiver 
202 couples bus 200 to bus 18. A serial bus 
transmitter and receiver 204 couples bus 200 to 
bus 19. On the other side a data bus transmitter 
and receiver circuit 206 interfaces with work station 
12. Also provided are a VME bus timing interface 
208. an address decode circuit 210, a transfer type 
decode circuit 212 and a clock and control cycle 
and address buffer 214. 

Fig. 9 shows the global sequencer 40 of Fig. 1. 
Instructions are provided on a bus 220 from the 
main sequence memory shown in Fig. 1. This is 
coupled directly to instruction decode logic 222 
which produces the start and clock enable signals 
on lines 224. Instructions are also provided to a 
loop counter 226 and a repeat counter 228. A GPO 
interface 230 receives data on bus 19 from work 
station 12 through VTI 16. A state machine 232 
receives the dock and time zero signals from the 
main sequence memory on lines 234, and provides 
control signals 236 to test period generator 42. 
Finally, a memory address counter 238 is provided. 

The global sequencer is responsible for 
sequencing the provision of data to a test system. 
At certain cycles, the equipment for certain pins 
will be stimulated according to memory address 
counter 238. State machine 232 contains the 
instructions for flushing the pipeline and issuing 
original clock signals for the start of a sequence. 
Repeat counter 238 allows the vector for a certain 
cycle to be repeated. Loop counter 226 allows a 
sequence of cycles to be repeated. 

As will be understood by those familiar with the 
art, the present invention may be embodied in 
other specific forms without departing from the 
spirit or essential characteristics thereof. For exam- 
ple, a participate register could be used instead of 
the participate RAM, or a standard timing generator 
rather than the event sequencer of the present 
invention could be used. Accordingly, the disclo- 
sure of the preferred embodiment of the present 
invention is intended to be illustrative, but not limit- 
ing, of the scope of the invention which is set forth 



in the following claims. 
Claims 

"5 1. A tester for a multiple pin integrated circuit 
comprising: 

a plurality of pin slice means, each asso- 
ciated with a separate pin, for providing a 
sequence of test signals to said pin, including 

10 a memory for storing said sequence, said 

memory being programmable with said se- 
quence independently from other memories for 
other pins; and 

means for programming in parallel a plu- 

75 ralrty of said pin slice means. 

2. A tester for a multiple pin integrated circuit 
comprising: 

a plurality of pin slice means, each asso- 
20 dated with a separate pin, for providing a 

sequence of test signals to said pin, including 
a memory for storing said sequence, said 
memory being programmable with said se- 
quence independently from other memories for 
25 other pins; and 

means for programming in parallel a plu- 
rality of said pin slice means; 

wherein each of said pin slice means in- 
cludes a plurality of parts, said means for 
30 programming in parallel including means for 

programming a first part of a first group of said 
pin slice means independently of a second 
part of a second, different overlapping group of 
said pin slice means. 

35 

3b The tester of claim 2 further comprising first 
and second participate memories for each of 
said pin slice means, said first participate 
memory having an output coupled to enable or 
40 disable said first part and said second partid- 

pate memory have an output coupled to en- 
able or disable said second part 

4. A tester for multiple pin integrated circuits, 
45 comprising: 

(a) a plurality of pin slice circuits, each 
coupled to a separate pin connector, each 
pin slice circuit induding, 

(1) a local memory having a single bit I/O 
50 and a plurality of addresses, for storing a 

string of data to be applied to said pin 
connector, 

(2) sequencing means, coupled to an 
output of said local memory, for provid- 

55 ing timing control of said data and in- 

cluding a sequencer memory for storing 
a plurality of timing criteria, 

(3) pin electronics means, coupled to an 
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output of said sequencing means, for 
providing appropriate voltage and current 
levels to said pin connector for said data 
and including a voltage memory for stor- 
ing voltage and current levels; and s 
(b) a participate memory for storing at least 
one combination of said pin slice circuits to 
be programmed with identical data having 
outputs coupled to enabling inputs of said 
pin slice circuits; 10 

such that separate patterns can be writ- 
ten into said local memories, sequencer 
memories and voltage memories for inde- 
pendent groupings of said pin slice circuits. 

15 

5. The tester of claim 4 wherein each said pin 
slice circuit further includes a scrambler mem- 
ory having data outputs coupled to address 
inputs of said sequencer memory, said scram- 
bler memory being programmable so that a 20 
single address provided to the scrambler 
memory for all pin slice circuits can select 
different addresses in said sequencer memo- 
ries for different pin slice circuits. 

25 

6. The tester of claim 4 wherein each said pin 
slice circuit further includes means for buf- 
fering a data stream coupled to an output of 
said local memory. 

30 

7. The tester of claim 4 wherein each said pin 
slice circuit further includes 

a comparator, coupled to said pin connec- 
tor, for evaluating an output of said integrated 
circuit; 36 

a comparison memory, coupled to said 
comparator for storing a pass or fail indication 
for a plurality of tests; and 

a cumulative fail memory location, coupled 
to said comparison memory, for storing a fail 40 
signal if any location in said comparison mem- 
ory has a fail signal written to it; 

such that said comparison memory will 
contain all pass signals, and thus need not be 
read, unless said cumulative fail memory loca- 45 
tion contains a fail signal. 

a The tester of claim 4 wherein each of said pin 
slice circuits further comprises a first partici- 
pate memory having an output coupled to an 50 
input of said local memory, and a second ' 
participate memory having an output coupled 
to an input of said voltage memory. 

9. The tester of claim 6 wherein said means for 55 
buffering a data stream comprises a first-in, 
first-out register. 



10. A tester for multiple pin integrated circuits, 
comprising: 

a plurality of pin slice circuits, each coup- 
led to a separate pin connector, each pin slice 
circuit including, 

(1) a local memory having a single bit I/O 
and a plurality of addresses, for storing a 
string of data to be applied to said pin 
connector, 

(2) sequencing means, coupled to an output 
of said local memory, for providing timing 
control of said data and including a se- 
quencer memory for storing a plurality of 
timing criteria, 

(3) pin electronics means, coupled to an 
output of said sequencing means, for pro- 
viding appropriate voltage and current levels 
to said connector for said data and includ- 
ing a voltage memory for storing voltage 
and current levels, 

(4) a first participate memory for storing 
data at addresses which indicate if said 
local memory is to be used for a grouping 
of pin slice circuits indicated by said ad- 
dresses having an output coupled to an 
enabling input of said local memory, 

(5) a second participate memory for storing 
data at addresses which indicate if said 
voltage memory is to be used for a group- 
ing of pin slice circuits indicated by said 
addresses having an output coupled to an 
enabling input of said voltage memory, and 

(6) a scrambler memory having data outputs 
coupled to address inputs of said sequencer 
memory, said scrambler memory being pro- 
grammable so that a signal address pro- 
vided to the scrambler memory for all pin 
slice circuits can select different addresses 
in said sequencer memories for different pin 
slice circuits; 

such that separate patterns can be written 
into said local memories, sequencer memories 
and voltage memories for independent group- 
ings of said pin slice circuits. 

11. The tester of claim 10 wherein each said pin 
slice circuit further includes a first-in, first-out 
register coupled to an output of said local 
memory. 

12. The tester of claim 10 wherein each said pin 
slice circuit further includes 

a comparator, coupled to said pin connec- 
tor, for evaluating an output of said integrated 
circuit, 

a comparison memory, coupled to said 
comparator for storing a pass or fail indication 
for a plurality of tests; and 
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a cumulative fait memory location, coupled 
to said comparison memory, for storing a fail 
signal if any location in said comparison mem- 
ory has a fail signal written to it; 

such that said comparison memory will 5 
contain all pass signals, and thus need not be 
read, unless said cumulative fail memory loca- 
tion contains a fail signal. 

10 
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